Digitization has reduced the costs of production, distribution, and promotion in music, movies, and books, with major consequences for both the number of new products made available as well as the realized quality of the best new products. Cost reductions, along with relaxed gatekeeping constraints, make possible the creation of additional content. Then because of the inherent unpredictability of new product appeal, some of the new products turn out to be surprisingly good. This paper uses new data from a variety of sources to explore the evolution of television quality in the digital era. We document substantial growth in the number of new shows created and distributed, and increase in the quality of the best work, and that new kinds of shows -made possible by digitization -account for substantial and growing shares of most successful shows.
Digitization has reduced the costs of production, distribution, and promotion in music, movies, and books, with major consequences for both the number of new products made available as well as the realized quality of the best new products.
1 Cost reductions, along with relaxed gatekeeping constraints, make possible the creation of additional content. Then because of the inherent unpredictability of new product appeal (Goldman, 1989; Caves, 2000) , some of the new products turn out to be surprisingly good. Given unpredictability, growth in the number of new products made available gives rise to growth in the number of products beyond a high quality threshold. The strongest evidence for this mechanism is the growing share of "ex ante losers" -products from independent products, many of which would not have come to market before digitization -among "ex post winners," the products that consumers find most appealing.
The evidence for this mechanism is strong in music, books, and movies.
What about television? This question is both of interest as another context for exploring this mechanism, as well as because of the traditional regulatory interest in promoting highquality and diverse programming. This paper uses new data from a variety of sources to explore the evolution of television quality in the digital era. The idea that we are currently experiencing a "golden age of television" is not new; journalists and critics have made this observation. 2 The goal of this paper is to link the observation that we are experiencing a plethora of high quality new products to an economic mechanism related to digitization and the inherent nature of cultural products.
The paper proceeds in three sections. Section 1 briefly outlines the theoretical mechanism by which cost reduction, along with unpredictability, could give rise to increases in 1 See Waldfogel (2012 Waldfogel ( , 2105 , as well as Waldfogel and Reimers (2015) and Aguiar and Waldfogel (2016) . 2 http://www.nytimes.com/2014/03/10/business/media/fenced-in-by-televisions-excess-of-excellence.html?_r=0 the number of high quality products. Section 1 also describes relevant features of the television landscape, the reduction in production costs, along with growth in the number of distribution channels as well as the policy context of regulatory interest in variety, quality, and innovation in television programming. Section 2 describes the disparate data sources we use to document the evolution of the number of new shows over time, as well as the appeal of these shows to consumers and critics. Section 3 then presents results. We document 1) growth in the number of new shows, 2) growth in the "quality" of shows, and 3) that a growing share of the shows that consumers and critics find most appealing are the shows of new lineage, many of which would not have been produced without the changes brought about by digitization.
I. Mechanism a. Theory
It is well understood that an innovation that increases the number of products available to consumers raises their well-being. Digitization has clearly increased the number of products available to consumers in cultural industries. One standard conception of the welfare benefit of the long tail is the "infinite shelf space" benefit of online retailing. While consumers had access to, say, the most popular 50,000 titles in their local bookstores prior to online retailing, they have access to a million books through Amazon. Thus, online retailing gives consumers access to a "long tail" of niche products. Brynjolffson et al (2000) pioneer this approach and estimate that US consumers gained $1 billion in annual consumer surplus from access to the long tail of relatively obscure titles.
While digitization clearly expands the amount of de facto shelf space, it has other effects as well. Chiefly, digitization changes the cost not only of retailing but also of production, promotion, and distribution more generally. As a result, we would expect digitization to raise the number of new products brought to market.
The magnitude of the welfare benefit of new products depends on the predictability of product appeal at the time of investment. If appeal were perfectly predictable, then new products made possible by digitization would all have lower appeal than the sorts of products previously made available. Consumers would benefit from additional products, but the benefits would be small almost by definition given, first, that each of the additional products has low appeal and, second, that products are to some extent substitutes for one another.
Yet, the appeal of new products -especially cultural products -is famously unpredictable. William Goldman (1989) , author of Butch Cassidy and the Sundance Kid, The
Princess Bride, and many other screenplays, has written that "nobody knows anything" about which potentially Hollywood products will find favor with consumers. This idea -the unpredictability of new product appeal -is borne out in more systematic research on books, movies, and music. It's difficult to know prior to undertaking the investment whether a project will find favor with consumers (Caves, 2000) .
While investors have some idea of which projects will do better than others, there is substantial uncertainty. In a world of unpredictability, each product brought to market is like a draw from an urn. If the number of draws taken increases, then while many of the new products will be unappealing (and commercially unsuccessful), some of the new products may be very successful. Digitization is important to this story because digitization reduces the cost of bringing products to market, so that some products which previously would have been scotched by gatekeepers are able in the new, low-cost regime to take their draw.
If this story is correct, then we would expect to see the following. First, there should be an increase in the number of new products. Second, the total crop of new products, including both products of the sort that would have been produced earlier, as well as products made possible only by cost reduction, should be more appealing to consumers than earlier vintages.
Third, products that would formerly not have been brought to market, which I have elsewhere termed "ex ante losers" should account for a substantial and growing share of the products that become successful, which one could term "ex post winners." Digital technology in the form of low-cost cameras has itself transformed video production. As Waldfogel (in press) details, the appearance of low cost digital video cameras, such as the Canon 5R, Mark III, using interchangeable lenses has substantially reduced barriers of entry into video production. The substantial growth in new production documented below has placed upward pressure on other input prices, however.
c. The Policy Context of Television Programming
Public policy has long taken a direct interest in the quality and variety of television programming. In 1961 the chairman of the FCC Newton Minow criticized the quality of television programming. "Keep your eyes glued to that set until the station signs off," he wrote.
"I can assure you that what you will observe is a vast wasteland. You will see a procession of game shows, formula comedies about totally unbelievable families, blood and thunder, mayhem, violence, sadism, murder, western bad men, western good men, private eyes, gangsters, more violence, and cartoons. And endlessly, commercials --many screaming, cajoling, and offending. And most of all, boredom. True, you'll see a few things you will enjoy. But they will be very, very few. And if you think I exaggerate, I only ask you to try it. The rules were motivated by both a concern that the networks would favor their own content as well as a hope that stimulating independent production would increase variety and innovation. The rules were contentious, pitting production companies, chiefly Hollywood studios, against the networks. By the early 1990s, the television networks' share of the television audience had fallen two about two thirds amid completion from both cable and the FOX network. The rules were relaxed by the FCC in 1991 and eliminated by an appeals court decision in 1995. 10 The growth in distribution channels made possible by technological change since the 1990s has further -and substantially -relaxed the sorts of constraints that gave the networks the possibility of power over their upstream program suppliers.
Viewed from the context of the ostensible rationale for fin-syn, a technological change enabling the production and distribution of a vast amount of new programming holds the possibility of adding to variety, innovation, and quality, as well as the possibility of enlarging vast wasteland.
II. Data
The basic dataset for this study is a list of television shows released in the US between The IMDb database was launched in 1990 and has grown in popularity over time, giving rise to the possibility that ratings or measures of popularity derived from the number of users rating a show may be biased toward more recent years. We have a few different ways to address these concerns. First, we can compare results derived from IMDb data with results from other datasets that we describe below. Second, some of the calculations we undertake below are based on the, say, the number of ratings a show receives in relation to other shows of the same vintage, a measure that is less vulnerable to a concern that IMDb ratings favor, say, more recent vintages.
The third dataset is from Metacritic, which provides two-digit ratings of television shows based on critics' assessments. They rate shows' seasons as opposed to the overall series. Table 3 shows the number of shows originating by network over the decades. After 1990 there is a large difference between the number of shows created -and in the IMDb database -and the number of shows premiering on television (in the epguides data).
While Figure 1a shows the television premieres, Figure 1b 
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The growth in production has not escaped the attention of the industry. In September 2014, Variety's cover story was entitled, "Out of Control: An Infinite Number of Series Threatens to Overwhelm the TV Business." 13 The article argued that many cable channels -"from CMT and E! to WGN America and We TV -are looking for that same bounce by fielding what they hope will become signature series." This trend is prompted in large part by "Netflix's bold entry" and "big upfront commitments, … starting with its two-season order for "House of Cards" in 2012, and HBO-sized budgets." These moves "have upped the ante for all 12 The substantial distinction between the number of television shows created and those being actively distributed recalls a very similar pattern for motion pictures, documented in Waldfogel (in press). 13 http://variety.com/2014/tv/news/new-television-fall-season-glut-of-content-1201306075/ top-tier networks. Hulu and Amazon Prime to date haven't been as free-spending on originals, but they are still factors in the marketplace, as is Yahoo."
Before moving on, it is of interest to note how the distribution of genres has changed over time. Using data on shows produced (from IMDb), Table 4 shows the share of shows in each broad genre during each decade since the 1960s. Two genres -reality television and talk -have increased sharply. Reality did not exist as a format in the 1960s; during the 2010s it has accounted for nearly a fifth of new programs. Talk has risen from 3 to 8 percent over the half century. With new and growing formats accounting for a quarter of programming created, other formats are perforce shrinking, some more than proportionally so. The Western format, which
accounted for 4 percent of shows produced in the 1960s, accounted for 0.1 percent in the 2010s.
b. The appeal of shows While the average show quality has not risen, the quality of the best shows has risen. assessments. Metacritic provides ratings of shows based on compilations of critics' assessments.
It is possible that critics would be less biased in favor of new shows. Figure 5 shows the Metascores for the shows in Metacritic, first aired between 2000 and 2015. Note that Metacritic provides season-specific scores rather than series-specific scores, so a series appears in each of the years in which it is aired. Both the scores of the top 10 series, according to Metascore, and the top 25 appear to be rising over time. Figure 5 also includes a lowess smoother of the ratings of the top 25, and it is clearly rising over time. Table 5b reports regressions of Metascore on premiere years. The estimates confirm the increase in Metascores for the top 100 shows by premiere vintage.
It seems clear that both in the eyes of critics and lay viewers, the quality of best shows on television has been rising over time, during the period when the number of shows produced has risen.
It is of some interest to understand the role of genres in the evolution of product quality. c. The source of the quality increase
The fact that quality has risen over the period of growth in new shows -from nontraditional origins -does not demonstrate that the growth in new shows is responsible for the quality increase. Our proposed mechanism is that, given unpredictability, the new shows of low ex ante promise make up a growing share of the shows that turn out to be appealing to viewers.
Here we explore whether this is the case.
The simple test for this mechanism is whether ex ante losers make up a growing share of the ex post winners. Defining the ex post winners is easy in principle. We would like to have data on viewership of shows so that we could list, say, the top 25 shows of each season. While such viewership data exist for broadcast shows, they tend not to exist for shows distributed through new channels such as Netflix.
A second way to define the ex post winners is according to users and critics' assessments of the shows. We have three direct ways to do this. One simple classification of networks is as follows: 1) traditional broadcast (ABC, CBS, NBC, PBS, and Fox); 2) premium cable (HBO and Showtime), 3) pure online (such as Netflix and Amazon), and 4) "other" which is made up of basic cable channels. Of these, the first two are more clearly traditional channels, while the latter two are the "new" modes of distribution, which allow shows not suitable for the traditional channels to find distribution.
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Our question, then, is how the nontraditional share of successful programs evolves over time. If shows of nontraditional origin become a large share of the ultimately successful programs, then we take this as evidence for the random long tail mechanism. If television is getting more appealing over time, then all else constant we would expect television to attract more attention. Of course, not all else is equal. Over the past 15 years, many leisure activities may have become more attractive, including video games, other online activities. Still, it is interesting to examine what has happened to time spent watching television.
The American Time Use Survey provides annual data on the time the Americans spend watching television, among many other activities. 18 As Figure 9 shows, the average amount of time spent watching television has risen from 2.58 hours daily to 2.82 between 2003 and 2014, or by 9.3 percent. This is consistent with the basic idea of this paper, that television programming has become more appealing over time. 19 It is unclear whether the growth in overall revenue is adequate to cover the costs of the high current volume of program creation.
IV. Conclusion
In some media -notably music and newspapers -digitization delivered a negative shock to revenue. Only with counterbalancing cost reductions could digitization deliver welfare gains from new products, on balance. In other media, such as books, music and now television, the digitization narrative is different. In television, digitization has reduced the costs of production and has, more importantly, relaxed constraints on distribution. In 1970 the nation's video distribution infrastructure -three national broadcast networks -had the capacity to deliver about 120 series per year, and only about 25 new series per year. In 2015, with video distributed asynchronously over the Internet, there is effectively no capacity constraint.
As a result of cost reductions, along with the relaxation of capacity constraints, there has been an explosion in new production. Note: regression of IMDb rank on premiere year, including only the top N ranked programs, by premiere year, in the top panel and the top x percent of programs, by year, in the bottom. We restrict attention here to programs receiving at least 250 IMDb votes. Note: regression of Metascore on premiere year, including only the top N ranked programs. We restrict attention here to programs receiving at least 250 IMDb votes. 
